Objective. To determine the prevalence of pelvic muscle tenderness in women with chronic pelvic pain (CPP) and to assess the importance of evaluating muscle tenderness in such women. Conclusion. Tenderness of pelvic muscles was highly prevalent among women with CPP and was associated with higher BDI scores and higher rates of dyspareunia and constipation. Determination of pelvic muscle tenderness may help in identifying women who require more intense treatment for CPP.
Introduction
Chronic pelvic pain (CPP) is defined as nonmenstrual or noncyclic pelvic pain, of at least 6 months' duration, sufficiently intense to interfere with habitual activities and requiring clinical or surgical treatment [1] . CPP excludes pain occurring exclusively in association with menstruation (dysmenorrhea) or during sexual intercourse (dyspareunia). Although its etiology is unclear, this condition is thought to result from complex interactions among the gastrointestinal, urinary, neurologic, gynecologic, and musculoskeletal systems, as well as being influenced by psychological and sociocultural factors [2, 3] . Among women, CPP is a highly prevalent (2% to 25%) clinical problem [4, 5] , with substantial costs [6] as well as social and marital repercussions [7] . Several studies have shown associations between musculoskeletal disorders and CPP [8, 9] . These studies, however, were performed by analysis of medical records without blinded assessment or attention to reproducibility of pelvic examinations. Moreover, it could not be determined if the women were sexually active. To date, few studies have evaluated pelvic muscle tenderness among women with CPP. We have therefore assessed the prevalence of pelvic muscle tenderness in women with CPP and determine the importance of evaluating muscle tenderness among these women.
Methods
This was an observational, cross-sectional study of 108 women with CPP (CPP group) consecutively evaluated at the University Hospital of the University of São Paulo, Brazil, and of 48 healthy female volunteers (control group). All women had regular sexual activity during the previous 6 months. The study was approved by our Research Ethics Committee, and all participants provided written informed consent and received clinical care from the same professionals. Women with pain localized exclusively in the perineal skin or introitus, as vulvodynia and/or vaginismus, were excluded. Before clinical examination, each woman filled out a detailed questionnaire regarding personal history, pain characteristics, and frequency of constipation [10] . In addition, each patient was evaluated using the Beck Depression Index (BDI), visual analog scale, the McGill Pain Index, and the Pelvic Pain and Urgency/ Frequency Patient Symptom scale [11] . The intensity of dyspareunia was classified according to limitations of sexual activity during most incidents of intercourse as absence, mild (tolerable pain, not leading to interruption of intercourse), moderate (intense pain sufficient to interrupt intercourse), and intense (pain hindering intercourse). To determine the hypothetical association between pelvic muscle tenderness and dyspareunia, we considered only cases of moderate or intense dyspareunia.
Physical examination consisted of a general evaluation; superficial and deep palpation of the abdominal wall, including the Carnett test and the investigation of trigger points; inspection of the external genitalia; traditional bimanual pelvic examination; and one-finger vaginal palpation. Pelvic muscle examination was performed in as comfortable and delicate a manner as possible, with an empty bladder. To better differentiate between pelvic muscles and other soft tissues, all subjects were examined in the lithotomy position [12] [13] [14] [15] [16] [17] [18] . Vaginal palpation with one finger, which is regarded as the most reliable method for evaluation of pelvic muscles, as long as the patient is properly instructed and the examination is performed by a qualified professional [15] , was performed to assess tenderness of the bilateral levator ani, piriformis, and internal obturator muscles. Tenderness was scored according to each subject's reactions: 0, no pain; 1, painful discomfort; 2, intense pain; with a maximum total score of 12. Pelvic muscle tenderness was independently evaluated by two researchers, each of whom was blinded to all clinical data. Cohen's kappa coefficient was used to determine inter-rater reliability. Laparoscopy was performed only in women with visceral pain, but not in those diagnosed with vesical pain, irritable bowel syndrome, or pelvic inflammatory disease.
Univariate and descriptive analyses were performed using GraphPad Prism 4 for Windows (GraphPad Software, San Diego, CA), and logistic regression was achieved employing MedCalc Software Statistic 9.4.2.0 (MedCalc Software, Mariakerke, Belgium). Student's t-test and the Mann-Whitney U-test were used for analysis of continuous data with and without normal distribution, respectively, and the chi-squared test or Fisher's exact test was employed for analysis of categorical data, as appropriate. Logistic regression analysis included only variables found to be significant on univariate analyses. The level of significance was set at P < 0.05.
Results
The demographic and clinical characteristics of the two patient groups are shown in Table 1 . The most common diagnoses of causes of CPP were endometriosis (24%), myofascial pain syndrome (19%), and interstitial cystitis (13%). Pelvic muscle tenderness was an isolated finding in 15% of patients. Other diagnoses included irritable bowel syndrome, pelvic inflammatory disease, adherences, pelvic venous congestion, piriformis syndrome, adenomyosis, myomatosis, and abdominal wall hernia. Despite extensive work-up, the primary cause of CPP could not be diagnosed in 9% of patients. The frequency of clinically detected pelvic muscle tenderness was significantly higher in women with CPP than in healthy volunteers (58.3% vs 4.2%, P < 0.001). The median tenderness score was 3 (0-12) for the CPP group and 0 (0-4) for control group (P < 0.001). Of the women in the CPP group, 89% had tenderness of the levator ani muscle, 50.8% had tenderness of the piriformis muscle, and 31.7% had tenderness of the internal obturator muscle. In contrast, only two healthy women had tenderness of the levator ani muscle, with both having dyspareunia, one moderate and one intense. Details regarding the separate or combined involvement of these muscles in the CPP group are shown in Table 2 .
The Cohen kappa coefficient showed moderate-or-better agreement between the two observers, being k = 0.91 for tenderness of pelvic muscles. Among women with CPP, those with pelvic muscle tenderness had higher BDI scores (22 (Table 3) .
Logistic regression analysis showed that dyspareunia was the only variable independently associated with pelvic muscle tenderness (OR: 4.3; 95% CI: 1.9-9.8; P < 0.001).
Discussion
We found that pelvic muscle tenderness was highly prevalent among women with CPP and that women with both pain and tenderness had higher BDI scores, and greater degrees of dyspareunia and constipation symptoms, than did women with pelvic pain but without pelvic muscle tenderness. The difference in BDI scores may be related to symptom duration, which was about 61 months, whereas the increase in constipation symptoms may have arisen because of lack of coordination between the levator ani and abdominal muscles during evacuation, which may, in turn, have been caused by pelvic floor spasm [19] [20] [21] [22] [23] .
Dyspareunia is an important element of sexual dysfunction, with a prevalence ranging from 7% to 75%, depending on diagnostic criteria and associated clinical conditions, such as CPP [24] [25] [26] [27] [28] . We found that dyspareunia was more frequent among women with CPP and pelvic muscle tenderness than among women with pain but without tenderness. The study design did not permit us to determine whether dyspareunia was primary or secondary to pelvic muscle tenderness. Nevertheless, it may be secondary, because neurogenic inflammation caused by the release of inflammatory mediators on the periphery is secondary to the antidromic stimulus that occurs over time [29] .
In conclusion, pelvic muscle tenderness was highly prevalent among women with CPP and was associated with higher BDI scores, and greater rates of dyspareunia and constipation. Determination of pelvic muscle tenderness may help in identifying women who require more intense treatment for CPP.
